In the U.S. and in Chile, there have been heated debates about the relative merits of a decentralized privatized pension system relative to a more traditional social security system. On the firm side, there are concerns that pension funds engage in anticompetitive behavior and take advantage of consumers' by charging high fees and account maintenance changes. On the consumer side, there are concerns that consumers do not select wisely among funds and take on too much risk. Any pension system with insurance features to protect against low levels of pension accumulations is potentially subject to moral hazard problems, in the form of consumers' taking on too much risk. In the case of Chile, the government provides a minimum pension benefit to those with low pension accumulations, which can make some consumers more willing to take risks. For these reasons, the Chilean government introduced regulations on pension fund firms' investments designed to limit risk. This paper analyzes the determinants of consumers' choices of pension fund and of pension fund characteristics (performance and fees), taking into account governmental regulations. In particular, it estimates a demand and supply model of the pension fund investment market using a longitudinal household dataset gathered in 2002 and 2004 in Chile, administrative data on fund choices, and longitudinal data on cost determinants of pension funds. We find that the existing regulation actually increases the level of risk in the market, reduces heterogeneity across firms, and reduces incentives for consumers to participate in the pension fund program. We suggest alternative more effective forms of regulation.
Introduction
The United States and many European countries are currently considering how best to reform their pay-as-you-go social security systems. Demographic trends indicate rising numbers of pensioners per worker and pending insolvency of many social security systems. The kinds of reforms being considered include increasing the required social security contribution per worker, raising the standard retirement age, or overhauling the system by transiting to a fully funded system. Chile has been at the forefront of pension reforms, having switched to a fully funded private retirement accounts system twenty eight years ago. 1 Numerous other Latin American countries followed suit, building on the Chilean model. These include (with years of adoption in parentheses) Peru (1993) , Colombia (1994) , Argentina (1994) , Uruguay (1996) , Previous research on Chile mainly examined the impact of pension reforms on the macro-economy, capital markets and aggregate savings. 3 It found substantial benefits of moving to a private retirement accounts system in developing well-functioning capital markets and stimulating economic growth. However, there continues to be a heated debate about other relative merits of a decentralized, private system. Critics of privatization point to low coverage rates and commissions and fees that are thought to be excessive. 4 Low coverage rates are mainly due to the presence of an informal sector of the economy, where workers do not contribute to the system, and to low labor force participation among some groups in the population, such as women. 5 With regard to commissions and fees, it was initially thought that free market entry and competition among fund administrators (called AFPs) would ensure that fees and commissions would be kept at minimal levels. However, low rates of financial literacy may be a factor inhibiting consumers from selecting wisely among plans, which could facilitate the survival of higher cost AFPs. 6 The proposed plans for pension reform in the US and in Europe have many features in common with Chile's current pension plan. They outline a system under which all workers are mandated to contribute a pre-specified part of their income to their pension account, which is managed by money manager(s) (either a government owned company or competitive industry of money managers). The government serves as a last resort guarantor, supplementing pension income if pension accumulations are insufficient upon retirement (below pre-specified minimal level) either because of low income or unfavorable returns on investment. All these features are present in Chilean pension fund system, called the Administradoras de Fondos de Pensiones (AFPs).
Two important concerns have been raised about fully funded pension systems. The first is that government obligations can be large, particularly in years with unfavorable market returns on investments. Second, the government guarantee of minimal support may induce moral hazard problems by providing incentives for consumers with low income to choose risky investment options. If the system is run by a competitive industry then money managers may offer products to meet this riskier demand, which, in turn, can raise government obligations. This is clearly undesirable feature of a competitive pension fund industry, although competition can also bring benefits of more efficient pricing, incentives for costs efficiency and quality improvement. 6 Regulations in Chile stipulate that the pension fund regulatory agency supply consumers with regular quarterly reports that compare the performance and costs of funds, but only about half of those surveyed in our household survey data report having read their reports. The report is called the "Cartola."
Chile has a competitive industry overseeing pension investment that is subject to government regulations that are designed to promote transparency of fees, to facilitate switching among funds and to limit the riskiness of the investment products offered. A particularly important regulation is a return requirement under which money managers are responsible with their capital for delivering a rate of return no lower than 2% below industry average. 7 This regulation essentially shifts some of the risk of investment from consumers to the pension fund firm. on household demographics, work history, pension plan participation, and savings, as 7 There is also a regulation that requires AFP firms that have returns in excess of 2% above the market average to keep the excess in a reserve fund to be used in the event of reaching the lower return bounday. In practice, the upper limit was only reached once by two firms (Fomenta and Valora). In that case, the excess return was paid out to the investors when the firms merged. In this paper, we ignore the upper bound on AFP returns, which essentially assumes that consumers get any excess returns. The upper bound was eliminated in 2008.
well as more limited information on health, assets, disability status and utilization of medical services.
Under the Chilean pension system, consumers are required to invest all their pension accumulations with one money manager. However, they can freely move their savings from one money manager to another. Additionally, the funds are not allowed to charge a fee to set up an account or to withdraw money. We develop a model of consumer choices among AFP funds that assumes that the consumer chooses an AFP to manage his/her pension savings at the beginning of each period (annually).
The consumer's choice of investment fund at a given point of time depends on the product's characteristics (mean return and risk) and on the fees charged by that fund.
Chilean pension funds charge fixed and variable fees that depend on contribution levels. A fund with a high fixed fee but a low variable fee might be lowest cost for a consumer with a high contribution level, whereas a fund with zero fixed fee but a high variable fee might be lowest cost for someone with a low contribution level. Our modeling framework also allows for observable and unobservable sources of heterogeneity in risk preferences across consumers as well as unobservable attributes of pension fund firms that may, in addition to fund performance, affect perceptions of fund quality. Repeated pension fund choices over time determine the consumer's balance accumulation. Aggregation over consumers generates the market demand for an AFP product. Additionally, we model consumer's decision of whether to contribute or not in a given period as a decision of whether to be employed in a formal or informal sector in a given time period (contribution to the pension system is mandatory for workers in the formal sector).
The supply side of the market is modeled as an oligopolistic environment in which AFPs sequentially choose location (mean return and risk) and fees, taking into account the distribution of consumers' preferences and consumer types as defined by consumer characteristics. We rigorously justify our supply side model and the esti-mation procedure in a companion paper, Krasnokutskaya, Ressner and Todd (2008) that also proves existence of equilibrium.
The demand side of the model is a multinomial choice model, which we estimate using the simulated method of moments technique of McFadden(1990) . Our estimation of the demand side parameters recovers the coefficients of the risk aversion which are in line with the estimates found in other studies.We find that the risk aversion is inverse U-shaped with the youngest and oldest being more willing to take on risk. Our estimates are based on micro-moments evaluating the contribution of different consumer characteristics to the consumer's propensity to make a specific choice predicted consumer choices. We examine the goodness of fit of the model both to the moments used in estimation and with respect to aggregate statistics on market balance shares that were not used in the estimation and find that the model has a reasonably good fit. Lastly, we estimate the supply side of the model using standard panel data techniques. The translog cost function estimates point to the existence of an optimal scale both with respect to the number of consumers and total balance managed by the AFP fund. We do not find evidence of increasing returns to scale throughout, supporting the role for more than one firm in supplying the pension fund market.
After estimating the parameters of the demand and supply model, i.e. the distribution of consumers' tastes and companies' cost functions, we use the model to conduct counterfactual experiments that study firm and consumer behavior under alternative regulatory schemes. For example, instead of requiring AFP firms to deliver returns close to the industry average, an alternative regulation would explicitly regulate the choice of investment instruments. We evaluate the effectiveness of alternative designs of the pension system and compare them to the current regulatory environment using average life-time pension accumulation of individuals as a criterion for choosing among regulatory schemes. We find that the current Chilean regulatory rule creates incentives for AFPs to invest in riskier portfolios than they would otherwise choose were the riskiness of the portfolio explicitly regulated. It also leads to relatively lower levels of participation in the pension plan. Also, the choice of the portfolios under the current regulation is riskier than selection of portfolios the social planner would choose. Not surprisingly, it leads to a higher than desirable (by a social planner) volatility in accumulated balances.
The paper is organized as follows. Section two provides some background information on the Chilean private accounts system. Section three describes the consumer's choice problem and biefly outlines the oligopolistic model of firm price and location decisions. Section four describes the estimation strategy. Section five presents the empirical results and section six concludes.
Industry Description and Related Literature 2.1 Industry Description
As previously described, investors in the Chilean pension system are permitted to hold their money in only one AFP at a time. The rules governing switching between money managers changed several time over the years, but beginning in 1984 investors could switch funds without incurring any monetary costs. Pension funds charge fees for their services. Initially, the fee was a three part non-linear tariff consisting of a fixed fee, a variable fee proportional to the participant's contribution, and a fee proportional to participant's balance. Some companies also charged fees for withdrawal of funds, but in 1984 the government passed a regulation to disallow fees on the balance or on withdrawal. Currently, most AFPs charge a two-part tariff consisting of a fixed fee and a fee that is proportional to participant's contribution.
From the inception of the private accounts system, the government exerted control over the investment choices. Initially, pension investments could only be held in government bonds, but over time the options expanded to include riskier assets, namely stocks and a higher degree of foreign investments. As an additional measure to reduce risk in the system, the government required that AFPs deliver a real return within 2 percentage points from the industry average, making the AFP firms responsible for covering low realizations of returns with their own capital. During the period after 1987, a number of AFPs had financial difficulties because of these restrictions and had to exit the market. 8 Up until 2000, each AFP firm essentially offered a single investment product.
Starting in 2000, however, they were allowed to offer four instruments which differ according to the riskiness of the investment. 9 In the analysis here, we use data from the time period prior to offering multiple investment instruments to simplify the modeling of the firm's choice of their product characteristics.
Related literature
There exists a substantial literature based on US data that studies to what extent performance of mutual fund managers, stock analysts etc. can be predicted from publicly available data on their characteristics and past performance. However, we are aware of only one study by Hortacsu and Syverson (2003) that focused on consumer choice among money managing companies; it explores consumer choices of S&P 500 index funds, which exhibit return homogeneity and sizeable dispersion in fund fees.
They find that consumer choices are largely driven by search costs, i.e. the cost of acquiring information about a fund which would be indicative of the fund's future performance. The authors conclude that this property combined with consumer heterogeneity in search costs and large proportion of consumers with high costs leads 8 In each case, the exit was organized as a merger with one of the existing AFPs. The clients of an exiting AFP were transferred to its merging partner, though they could easily switch funds afterwards. 9 Each of these instruments has a targeted age group. An investor's contributions are allocated by default into an age-appropriate fund unless he/she chooses otherwise. 
Demand side model of consumer's choice of AFP
Under the Chilean private accounts system, consumers can freely switch AFP funds without incurring monetary switching costs. We, therefore, model the consumer's problem as a choice of fund in a given time period corresponding to a year.
A consumer i in period t is characterized by the tuple (b it , y it , γ it , it ) ∈ B t where B t is a convex subset of R 3+J , J is the total number of funds available,
is the pension balance of consumer i at time t, y it ≥ 0 is the size of his pension contribution in period t γ it ≥ 0 reflects consumer i's attitude towards risk, and it ={ ijt } represent the unobservable part of consumer preferences for pension funds. The risk attitude parameter is assumed to depend on demographic characteristics, which is why we allow it to vary with t. In the following, we refer to a consumer characterized by (b it , y it , γ it , it )) ∈ B t as consumer i.
A consumer considers fund j as being characterized by its return, R jt , fees, and other non-pecuniary features related to the convenience of obtaining service from this fund. The consumer regards R jt as a random variable. We assume that consumer knows the portfolio compositions of all AFPs and, therefore, the joint and marginal distributions of AFP returns. Moreover, if the government requires the AFP to to guarantee annual return withing 2 percentage points of industry average, then consumers will incorporate this guaranteed return into their decision making.
Specifically, a consumer recognizes that if he deposites his money with fund j, his actual return would be e R jt = max(R jt , P (R lt )/J − 0.02). Finally, we assume that consumer utility in a given time period is quadratic in retirement wealth and additive in other non-pecuniary costs. The fees associated with participating in various funds differ by consumers, because they depend on contribution levels.
The preferences of consumer i from choosing fund j in period t are given by:
where w ijt = (b it + y it − p ijt ) denotes the net retirement wealth (balance plus new contributions minus fees) of consumer i given his choice of company j at time t, and s(w ijt ) = w −α ijt , with α > 1. 10 . The variable ξ j represents the unobserved productspecific fixed effect. Thus, the expected utility of consumer i is given by:
Consumers choose to invest their retirement savings at the company which offers the highest contemporaneous utility. Let M jt ⊂ B ⊂ R 3 , where
denote the set of consumers that prefer AFP j over its competitors −j. The demand for AFP j is given by
where G(·) denotes the joint cdf of consumer's risk attitude, balance, contribution, and unobservable tastes. We assume that the joint distribution of consumer characteristics satisfies the following condition:
Condition 1: [Caplin and Nalebuff (1991)]: In a given period the joint probability density of consumers' unobserved preferences, risk attitude, balance, and
, is a concave function over its support B, which is a convex subset of R 3+J with positive volume. In addition
This condition is require for existence of equilibrium, as shown n Krasnokutskaya,
Ressner and Todd (2008).
The Decision to Participate in the Pension System
Low participation rates is a key concern raised by critics of the Chilean pension system. As in many other Latin American countries, Chile has an informal sector of the economy comprised of workers without a wage contract, i.e. those who are self-employed or are paid on per-hour basis. The contributions to pension system are mandatory for formal sector workers but are voluntary for the part-time workers and the informal sector workers. Only a very small fraction of people for whom contributions are voluntary choose to contribute to pension system. However, some of these workers will still be participating in the pension system, because of previously held formal sector jobs for which they have some pension accumulations. Because the fraction of people participating is an important factor determining firm's profits as well as the level of government obligations, we modify our model to take into account the choice of whether to participate.
We assume that participation/contribution decisions are made an annual basis.
Each year an individual decides whether to work in the formal or informal sector and to which fund he/she should allocate the current pension balance. Consider an 
where
If an individual never contributed before and does not contribute in period t, his/her utility is
The rest of the demand analysis proceeds as before, with consumers who choose to participate in the system making a choice of pension fund. Consumer fund choice decisions define the set of clients served by each AFP as well the total amount of funds managed by a particular AFP in a year t.
Supply side
The supply side of the market is based on a modeling framework developed in a companion paper, Krasnokutskaya, Ressner and Todd (2008). The supply side market is made up of J pension funds (we do not model the firm entry decision). The demand model assumed that consumers have quadratic utility with respect to retirement wealth. In this context, application of the mutual fund separation theorem would imply that money managers -the AFPs -will choose a convex combination of the risk-free asset and the market portfolio. The fund's portfolio can therefore be summarized by the share that the fund invests in the market portfolio (or equivalently by the correlation between the market excess return and funds excess return). We refer to this share as fund's choice of "location" and denote it by x jt .
In the Chilean pension market, the regulatory agency does not allow AFPs to charge fees on balances or on withdrawal of funds. Therefore, we restrict our attention to the two part-tariff fee structure of the type:
where p j0t denotes company j's fixed fee and p j1t is company j's percentage fee on consumer i's pension contribution in period t, y it .
To describe the decision problem of the AFP firm, we first formulate a model for the production process that the AFP uses to provide its services. We think of the final of output of an AFP as being two-dimensional. It consists of the number of customers that receive services as well as the total balance that the AFP manages for them. We assume that all AFP's have access to the same technology, which may have economies of scale related to both inputs as well as the relative level of inputs.
Additionally, we assume that AFPs may have firm-specific cost factors which reflect managerial talent or any other firm-specific productivity factor. Denote by T B jt the total balance under the management of AFP j during the time period t,
and by T Y jt the total contributions made to AFP j during time period t,
The cost function of the fund j is given by a translog function C(D jt , T B jt ) such that
where ν j are firm fixed effects. Additionally, Chile's regulation concerning a minimum rate of return that the funds have to provide imposes an additional cost on the AFP which, in expectation, is equal to
where R t denotes average return across all AFPs.
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The expected profit of AFP j that chooses the location x jt and charges p jt = (p 0jt , p 1jt ) is given by
in the unregulated system if its competitors locate at x −jt and charge p −jt . The last term is only present under the regulation.
Equilibrium conditions of the location-then-price game
At a given point in time, competition between AFPs takes the form of a two-stage game. In the first stage, the AFP firms simultaneously and irrevocably choose their locations. In the second stage, each AFP observes the choices of the other firms and selects a price that is contingent on the chosen locations. Thereafter, the rate of return on the market portfolio is realized, interest is paid on consumers' net retirement wealth, and AFPs' profits accrue. We solve for the subgame perfect equilibrium by backward induction, as described in Krasnokutskaya, Ressner and Todd (2008).
Estimation Methodology
This section first describes how we estimate the parameters of consumer preferences and of the industry cost structure from the data. Then it describes how we characterize and estimate firms' location decisions. In particular, we assume that the fund's location is summarized by its CAPM beta, which we estimate using historical data on returns.
Consumer Preferences
A consumer chooses one fund out of multiple discrete alternatives. As noted in the previous section, his/her preference for alternative funds is described by a random utility model, where utility depends on balances, current contribution level, fees, and the location of the firm. Consumers differ in their risk aversion in a way that depends on observable demographics as well as on unobservables (random coefficients). The demand model also allows includes alternative-specific fixed effects to accomodate unobserved differences in the perception of fund quality.
The demand model is estimated using McFadden's (1989) simulated method of moments (SMM) approach. The parameter vector θ is recovered as
Here d denotes Jn × 1 vector of consumer choices with d ij = 1 if individual i chose alternative j and P (θ) represents the predicted choice given a vector of coefficients θ. The choice probability is estimated using a frequency simulator. McFadden(1989) shows that with a suitable choice of a simulator and matrix of instruments proportional to ∂ln(P (θ * )/∂θ, the method is asymptotically efficient. We implement the method using an iterative process. First, we find an 'initial consistent' estimator of θ * using a matrix of non-optimal instruments (X kij , X 2 kij ). Then we use the firststage estimator to construct nearly optimal instruments which are used to obtain final estimate of θ * . As required by the method, we use two independent sets of random draws in estimation: the first set to construct the instruments and the second set to simulate choice probabilities.
Finally, we compute variance -covariance matrix of estimated coefficients according to
and
Here r is the number of draws used in the frequency simulator.
The Cost Function
The parameters of the cost function are estimated using annual data on various components of firms' operational costs. This estimation is informative on potential scale effects both with respect to the number of customers served and the total balance managed by a particular fund, while allowing for the interdependence of these two factors in determining costs. We also allow costs to depend on the riskiness of the product the fund offers. To this end, we estimate the cost function using a flexible 'translog' functional form, where costs depend on the number of customers (N jt ), the total balance managed (B jt ) and the fund's location (x jt ). Specifically, we assume that
where ν j are firm fixed effects and D y are year effects. The parameters are estimated using standard panel data methods.
Recovering Fund's Locations
The pension funds' choice of location or riskiness of fund's portfolio is an important component of both the demand and supply side models. However, this variable is not directly observable in the data and therefore needs to be inferred from information on the fund's history of returns. In implementing the model, we use the fund's CAPM beta to represent its location choice. More specifically, we work with a model of time varying beta and GARCH errors to recover funds' betas for use in cost function estimation. We also use this model to approximate consumer's forecast of the funds' expected returns and return volatilities. Our approach is based on Bollerslev at al.'s (1989) CAPM model with time varying covariances. Denote by Y j,t an excess return of fund j at time t and by Y m,t an excess market return at time t. We assume that vector (Y j,t , Y m,t ) changes over time according to
Model parameters are estimated via maximum likelihood. The beta values and forecasts are obtained using rolling 18 months window. Table 1 presents some descriptive statistics derived from the administrative pension data, which includes men and women. The pension plan participant sample is fairly young, with a median age of 34 and an interquartile range of 27-42. The median years of contribution is 3.83 years with an interquartile range of 1.41-7.58. The median balance is close to the median of one year's annual income.There is rising dispersion with age, particularly over the age 35-45 range. At subsequent ages, the dispersion remains roughly constant. There is also increasing dispersion in income up through age 40, as exhibited by the interquartile range, after which it declines. The dispersion in income is not as large as the dispersion in balances, which might be expected given that balances represent a stock measure and income a flow measure. We next turn to descriptive characteristics of the AFP firms. Table 2 shows the fixed and variable fees charged by the AFP firms in year 1999 and reveals substantial variation in the fees charged across firms. A number of funds do not charge any fixed fee. The AFP firm Habitat has the lowest variable fee at 2.84% of monthly contributions and no fixed fee. The firm Concordia has the highest fixed fee at 3.48%
Empirical Results

Descriptive statistics
and also a relatively high fixed fee at 230 pesos per month. In Table 3 For example, Fomenta has the riskiest portfolio, measured in terms of the beta, and also attracts few clients. In summary, there is substantial heterogeneity across firms in fee structures, in shares of clients and in shares of balances. Tables 4, 5 and 6 present estimated model parameters and evidence on goodness of fit. As described above, we allow risk aversion (the γ parameter) to depend on demographics and also allow for a random coefficient component to risk aversion to reflect unobservable sources of heterogeneity in people's attitudes towards risk.
Model Estimates
Theoretical models of dynamic savings accumulation decisions would suggest that age is an important characteristic in determining risk aversion, although its net effect on risk aversion is ambiguous. Older individuals are typically less willing to take on investment risk, because of a shorter time horizon until retirement, but may also be more willing to take on risk, because they have higher balances. 
and the measure of relative risk aversion by
These are standard measures of risk aversion that stay constant up to affine transformations of the utility function. 12 As seen in the table, people are estimated to be more risk averse at age 40 than at age 30 or 50. In Table 6 , we examine the importance of unobservables to the fit of the model.
Specifically, we evaluate the fit of the moments under the original model and under two restricted version of the model, one that sets the alternative-specific fixed effects to zero (i.e. shuts down permanent unobservable firm heterogeneity) and one that, in addition, suppresses the utility shock. We find that the fit of the moments is not greatly compromized by shutting down unobservable sources of heterogeneity, although the fit is certainly improved by including these components. Table 7 compares the model's aggregate predicted shares of annual contributions to pension funds to the empirical shares. Recall that in estimation we only used moments pertaining to shares of customers and share of balances. The moments related to shares of contributions were not used in estimating the model parameters, so this comparison could be viewed as a form of model validation. Generally, the model is able to identify the top five AFP firms in terms of shares of contributions and is fairly accurate in terms of predicting the actual contribution share for four of the five funds. The AFP firm Provida had the largest contribution share in the data, which is also predicted by the model. For the third (Concordia), though, the model overpredicts the contribution share. Table 8 provides AFP cost function estimates that are derived from panel data on firms, costs and cost components. We assume that the cost depends on the number of clients served, the total balance under management, and the firm's location choice. We specify the cost function flexibly as a function of linear and interaction effects in these variables. According to the estimates, once the pension fund reaches a certain size there are decreasing returns to scale. This implies that the market is efficiently served by more than one pension fund firm. 
Policy Experiments
When the Chilean pension system was designed, the government sought to limit downside market risk by placing restrictions on AFP investment behavior. As previously noted, current regulations require that AFPs guarantee a market return that is within 2% of the industry average. We next use our estimated demand and supply-side model to evaluate the effects of this regulatory restriction on AFP location choices, on individual pension performance and balance accumulations, and on participation rates in the pension fund program. For reasons of computational difficulty, our simulations are based on a market with three firms only (the largest firms in the market).
In future work, we plan to extend the analysis to include more firms.
Our simulation compares the AFP location decisions and individual pension fund investment decisions under the current regulatory environment to those that would be realized (i) under a social planner and (ii) under an alternative form of regulation that would place an upper limit on the riskiness of the firm's portfolio (the CAPM beta). Table 9 shows the average location decisions of firms under the three different scenarios (the social planner, the restriction on riskiness of the portfolio and the restriction on returns (the current regulation)). Interestingly, the current regulation that requires that returns not fall too far below the industry average leads to substantially riskier firm location decisions. Table 10 compares the expected coverage rates of the pension system under the three different cases. As previously noted, a major concern of the Chilean government today is low coverage rates, with a substantial fraction of workers opting to work outside the formal sector of the economy and therefore to not participate in the pension program. The estimates in Table 10 show that the coverage under the current regulation is about 60%, which is significantly lower than it would be under a social planner or under the alternative regulation that restricts portfolio risk directly.
The lower coverage arises because some individuals opt not to participate in the higher risk environment. 
Conclusions
Chile has one of the oldest individual-account pension systems and therefore provides a unique opportunity to study firm and consumer behavior under a well established private accounts system. The design of the Chilean pension system includes insurance features, in the form of a minimum return guarantee and a minimum pension guarantee, that are intended to protect investors against low levels of pension accumulations. These guarantees create the potential for moral hazard in consumers' investment decisions.
In this paper, we developed a demand and supply model of the Chilean pension fund market. In the demand model, a consumer chooses an AFP to manage his/her investments, taking into account pension fund fees and historical pension fund performance. Consumers are heterogeneous in terms of their demographics and in risk aversion. The supply side is modeled as an oligopolistic environment in which AFPs sequentially choose product location (mean and variance of the return), and the fixed and variable fees they charge for service while taking into account consumers' preferences for risk.
After estimating the parametes of the model, we use the model to assess the impact of government regulations on pension funds' choices of locations. We also study implications of regulations for the consumers' accumulated balances and for volatility in balances. We find that Chilean regulatory rule that mandates firms to guarantee returns within 2% of the industry average creates incentives for the AFP firms to invest in the riskier portfolios than they would choose under an alternative regulation that instead restricts the riskiness of their portfolio limited. Surely, this is an unanticipated effect of the regulation. Because the portfolio location choices that firms make are riskier, fewer people participate in the pension program, which is a particularly worrisome finding considering that the government places a high priority on increasing coverage rates. Also, the choice of the portfolios under the current regulation is riskier than would be the selection of portfolios that a social planner would choose. Not surprisingly, it leads to a higher than desirable (by social planner) volatility in accumulated balances. We find that from the point of view of social welfare, an alternative regulation that restricted directly the investment instruments of the pension fund rather than requiring them to achieve a performance near the mean would be more effective.
